We assemble the dates of announcement and actual introduction of electronic trading by the leading exchange of 120 countries to examine the long term and medium term impact of automation.
and therefore affect asset returns. Therefore, one can expect lower equity premium on the electronic exchanges if they offer better liquidity, lower trading costs and better information to traders than do the floor based exchanges. Domowitz and Stiel (2001) document the economic significance of this effect through an examination of US and some European trading and capital cost data from the period 1996-98.
However, none of the exchanges explicitly switched from floor to electronic trading in the time period of their study. A related set of papers by Amihud, Mendelson, and Lauterbach (1997) , Kalay, Wei and Wohl (2002) , and Muscarella and Piwowar (2001) find that the move from call-auction trading to continuous trading by the Israeli and the French exchanges resulted in positive price reactions.
However, there is no dearth of arguments that challenge this standpoint. The world's largest stock exchange, NYSE, still relies heavily on floor trading. Beneviste, Marcus, and Wilhelm (1992) model a situation where repeated trading on the floor between market participants such as the specialist and floor brokers builds reputation and reduces information asymmetry. Thus, they predict that bid-ask spread should be lower on the floor although we argue that electronic systems have the potential to replicate the reputation effects by disclosing the identity of counterparties ex-ante on the trading screen as is done on yahoo.com, amazon.com, and ebay.com auctions. Schmidt et al. (1993) report that the spreads on German regional floor exchanges were lower than those on their interbank electronic trading system. Venkataraman (2001) finds that spreads for similar firms are indeed wider on the electronic Paris Bourse compared to the floor based NYSE although the study acknowledges the difficulties in controlling for differences in insider trading laws, competition for order flow, and trading volume between United States and France. Even if we were to discount the results in these studies as sample specific and believe that electronic markets have better liquidity, Constantinides (1986) , Vayanos (1998) , Kadlec and McConnell (1994) , and Barclay, Kandel, and Marx (1998) argue that bid-ask spreads have only a second-order effect on expected returns and such effect is negligible and insignificant. Thus, it appears meaningful to empirically address these issues with seemingly contradictory views in a multi-country setting that can provide a bird's eye view as well as detailed insights into the benefits of automation.
Our study contributes to the growing literature that examines the impact of market microstructure on asset pricing. We empirically investigate the changes in market design of stock exchanges around the world and the effect of these changes on the cost of equity for listed firms. The main hypothesis tested in this paper is that automation of the trading process leads to a reduction in the equity premium that investors demand. We gather new information on stock exchanges in 120 countries and find that the leading stock exchange in 101 of those countries has introduced automated screen-based electronic trading 4 within the last 25 years. Of these 101 exchanges 85 are now fully electronic with no floor-trading. These events provide natural experiments for testing the impact of this major aspect of market design on the equity premium. The advantages of using such a comprehensive sample are manifold. First, it enhances our understanding as to how many exchanges around the World perceive each system to be relatively stronger than the other; is the reliance on trading floor by the NYSE an exception or the rule? Second, it lets us revisit the accumulated evidence from the few single or dual country studies to examine if their findings about the positive stock price reactions are pervasive or limited in their generality. Previous studies, cited above, examined a move from discrete call trading to continuous trading. Is a similar effect obtained when exchanges switch from continuous floor trading to continuous electronic trading? Third, by looking at the long term patterns in cost of equity, we are able to test whether the positive price reaction to the switch is a sign of temporary optimism by the investors who were newly afforded remote access and greater control in equity trading or if the price reaction is permanent in nature which would imply a decline in the equity premium in the long run? Fourth, the wide cross-sectional variety in the financial markets helps us address the possibility that electronic trading may be preferable in certain financial and legal environments whereas floor trading might be better in others. Franke and Hess (2000) envisage that the relative importance of information value provided by an insight into the limit order book in electronic systems, compared to information value of observing traders on the floor, is less in economies where the intensity of private and public information arrival is very high.
Thus, the decline in the equity premium due to trade automation might be much lower for such economies. Similarly, Madhavan and Sofianos (1998) show that the value of human intermediation is inversely related to inherent liquidity in a stock. 5 Theissen (2001) reports that electronic trading is more attractive (lowers spreads) for high volume stocks but not necessarily for low volume stocks in Germany. Therefore, it is possible that switching to electronic trading might actually hurt the less liquid markets. The cross-sectional variation in our sample lets us document the economic conditions and market characteristics that determine the magnitude of cost reduction (or increase) resulting
from trade automation.
We analyze the time series of monthly returns on stock exchanges of 56 countries and annual returns for 15 additional countries from January 1973 to August 2001 -a period that spans both a floor trading regime and an electronic trading regime for these countries. 6 Several tests are conducted to verify whether the introduction of electronic trading is associated with a lower cost of equity for listed firms. We use two different methods to estimate the equity premium -the dividends growth model as used by Fama and French (2002) and an international asset-pricing model suggested by Bekaert and Harvey (1995) to control for worldwide and local risk factors. We also 7 look at immediate price reaction to exchange automation. A positive price reaction around the introduction of electronic trading will be consistent with a reduction in the equity premium in the long run. The main results of the study are discussed below.
The paper finds that electronic trading is associated with a lower cost of equity in the long term and a positive price reaction in the short term. Dividend yields fell by 0.07% per month or 90 basis points per annum after introduction of electronic trading. The international capital asset pricing model, which is based on realized equity returns, suggests a much sharper decline. We use a GARCH model in which we control for variables traditionally found to be related to stock market returns. These include a systematic world-market risk factor, an idiosyncratic country-specific risk factor, liberalization, financial integration, development of the economy, and a time trend in returns and also allow for time variation in betas. The regression model has a negative and statistically significant coefficient for electronic trading. The reduction is more pronounced in emerging markets (0.81% per month) than in developed markets (0.15% per month). 7 Rather than emphasizing on these average point estimates, this study looks at 71 exchanges individually as there are significant cross-county differences. This country-by-country analysis also enables the use of same listed firms on an exchange before and after the introduction of electronic trading and thus avoids the problem of imperfect matching of stocks in electronic and floor regimes. The paper finds that, depending on the measure used, between 62 and 83% of the regime shifts are associated with a reduction in the cost of equity. The results can partly be explained by improvements in the liquidity measures. Consistent with several other studies we find that the relative monthly trading turnover increases by 3.04% of market capitalization after the introduction of electronic trading.
Consistent with the reduction in the equity premium, we find that there is a positive price jump around the dates of announcement and implementation of electronic trading. Average excess over world (AR) return in the announcement month is 7.87%. AR in the month of actual implementation is 1.20%. The cumulative excess over world return (CAR) is 10.66% and 2.73% from six months before to one month after the date of announcement and implementation respectively.
The remainder of the paper is organized as follows. The next section contains this study's hypotheses. Data sources are outlined in section II. Empirical methodology and results are presented in the following three sections. Section VI concludes.
I. Testable Hypotheses
Several single or dual country studies on floor trading versus electronic trading find that the latter is associated with higher liquidity in secondary markets. Domowitz and Steil (1999) give an excellent summary and a somewhat skeptical review of this literature for specific markets such as the U.S.A., Britain, France, Germany, Singapore, New Zealand, Australia, and India. Moreover, Venkataraman's (2001) finding that floor trading produces narrower spreads casts serious doubts on the efficacy of electronic trading. Instead of focusing on the traditional liquidity measures, we attempt to address this debate by investigating the impact of automation on a much more important phenomenon in finance -the equity premium. The primary hypotheses tested in this paper is as follows:
H1 0 : Improvement in stock market liquidity induced by introduction of electronic trading lowers the equity premium and, thus, reduces the cost of equity for listed firms in the long-run.
In our hypothesis, the inverse relationship between liquidity and the equity premium is based on the unequivocal predictions and empirical findings in many studies including Amihud and Mendelson (1986) , Brennan and Subrahmanyam (1996) , Datar, Naik and Radcliffe (1998), Dimson 7 The reduction is more pronounced in both absolute terms and proportional terms. The average dollar returns before introduction of electronic trading are 1.39% in developed markets and 2.14% in emerging.
and Hanke (2000), Jones (2001) , Pastor and Stambaugh (2001) , Swan and Westerholm (2002), and O'hara (2003) .
An immediate implication of the first hypothesis is that when securities move from a high equity premium regime to a lower equity premium regime, they should experience a positive price response around the introduction of electronic trading. This is the crux of our next hypothesis: Tests similar to the second hypothesis have been performed on a stand-alone basis by Amihud, Mendelson, and Lauterbach (1997) , Kalay, Wei and Wohl (2002) , and Muscarella and Piwowar (2001) for moves from discrete call-auction trading to continuous trading by the Tel Aviv stock exchange and the Paris Bourse. However, we believe that it is important to the first and the second hypothesis together to rule out some alternative explanations for either one. An alternative explanation for the evidence supporting the first hypothesis can be a reversal in long-term stock market returns co-incidental with the introduction of electronic trading. 8 However, such a phenomenon will reject the second hypothesis. Similarly, an alternative explanation for evidence supporting the second hypothesis can be a coincidence of positive fundamental news and automation of trading. However, this type of situation would not prevent the rejection of the first hypothesis.
Thus, a failure to reject the first and the second hypothesis will be strong indication that electronic trading leads to lower cost of equity.
In out third and final hypothesis, we use the cross-sectional variation in the sample to identify the economic and market specific determinants of the magnitude of reduction (or increase) in the cost of equity resulting from trade automation: Academic research and anecdotal evidence suggests that not all stocks or exchanges benefit from electronic trading. Intensity of information arrival (Franke and Hess (2000) ), inherent liquidity of a stock or the stock market (Madhavan and Sofianos (1998) and Theissen (2001) ), level of economic development, enforcement of insider trading laws and other aspects of a country's economic and financial environment can affect the relative importance of information value provided by an insight into the limit order book in electronic systems compared to information value of observing traders on the floor. Thus, the magnitude of decline in the equity premium due to trade automation might depend on these characteristics. Particularly in the emerging markets, if formal laws are ineffective because enforcement is difficult then full automation and transparency of order flow can be an alternative way of reducing information asymmetry. We test these three hypotheses using the international data described in the next section.
II. Data
Our sample starts with a set of 120 countries around the world. (2000), Henry (2000) , and Bhattacharya and Daouk (2002) show that the liberalization of markets and the first enforcement of insider trading laws are important variables that enhance the liquidity of stock markets and reduce the cost of equity for firms. Therefore, we use these dates provided in the respective papers as control variables. Two more control variables are included. Quarterly GDP data is obtained from DSI for each country to compute the rate of economic growth which is one of the key drivers of stock markets. Additionally, quarterly export and import data are acquired from DSI to compute the level of financial integration because Bekaert and Harvey (2000) suggest that it affects the sensitivity of returns world market returns.
III. Does electronic trading reduce cost of equity for listed firm?

A. Global shift from floor to electronic exchanges
The pattern of global shift from floor trading to automatic screen-based trading is graphed in [Insert Figure 1 here]
B. Measuring the equity premium and liquidity
Expected returns are estimated with six alternative measures namely monthly dividend yields, dividend growth model, total returns including dividend and capital gains in local currency, dollar-denominated total returns, excess-over-world returns, and excess-over-T-Bill returns. It was necessary to conduct the analysis using both local currency indices and US dollar indices to rule out the possibility that dollar appreciation would drive all the results.
The first measure is simply the dividend yield, A(D t /P t-1 ), obtained by dividing the dividend for a period with the opening stock price for that period. The dividend yield for an index in
Datastream is the total dividend amount for the index, expressed as a percentage of the total market value for the constituents of that index.
In a recent article, Fama and French (2002) suggest that although the dividend growth model and average realized returns have produced similar estimates of expected US equity premium historically, the two measures have diverged significantly in the more recent periods. They argue that the dividend model produces estimates closer to the true expected equity premium because average realized returns are contaminated by price jumps associated with declining discount rates.
Giving heed to their suggestion we include a dividend growth model in our analysis of the equity premium before and after introduction of electronic trading. According to this model, the average stock return, A(R t ), is the average dividend yield, A(D t /P t-1 ), plus average rate of capital gain, A(GP t ):
We estimate this equation from stock market indices including dividends in local currency as well as U.S. dollars to get our second and third measure of the equity premium in Table 1 . Fama and French (2002) assume that the dividend-price ratio, D t /P t , is stationary (mean reverting). Stationarity implies that if sample period is long, the compound rate of dividend growth approaches the compound rate of capital gain. Thus an alternative estimate of expected stock return, A(RD t ), is given by the following dividend growth model:
where GD t = A(D t -D t-1 )/D t-1 is the growth rate of dividends. In order to arrive at the monthly growth in dividends, we calculate the absolute amount of dollar dividends by multiplying the percentage dividend yield for a country's index in Datastream with the total market value for the constituents of that index for that month.
We use equation 1(b) to obtain the fourth measure of cost of equity in Table 1 . The last two measures of the equity premium are based on excess returns. Excess-over-world return for a month is defined as the difference between dollar-denominated return from stock market i in month t and the return from the MSCI World Market Index in that month as follows:
Excess-over-world $ return it = Gross $ return it -World $ return t (1c)
For our sixth and last measure, we compute the excess returns by subtracting the risk free rate from the equity returns as follows:
Excess-over-TBill $ return it = Gross $ return it -(One-month US$ T-bill yield t ) (1d)
Finally we measure liquidity using relative turnover. Trading turnover is defined as the monthly dollar trading volume divided by market capitalization at the end of the month.
C. Average returns and liquidity before and after introduction of electronic trading
In this section, we examine the impact of electronic trading on equity returns in 71 countries for which returns data are available. In order to sharpen the tests and avoid confounding events such as liberalization, we throw out the periods that are more than 10 years before or after automation.
This results in 9,052 exchange-months comprised of 4,070 floor-months and 4,982 electronic months. In Figure 2 , we compare the equity premium and turnover in floor and electronic markets.
We observe that all six alternative ways of measuring cost of equity yield the same resultelectronic trading has lower expected returns compared to the floor-trading regime. The differences analyzed in robustness checks.
range from a drop of 0.04% per month for dividend measures to a drop of 1.82% for realized dividends plus capital gains (in local currency).
Trading turnover increases from 6.14% of market capitalization per month to 9.24%. This represents a 3.10% gain in liquidity. All changes in expected return and liquidity measures are statistically significant at 1% level except change in excess-over-world return which is significant at 5% level.
[Insert Figure 2 here]
D. Country by country analysis
Next, we look at individual stock exchanges separately and compare the average excess returns and liquidity before and after the introduction of electronic trading. This approach offers two benefits. First, it ensures a more controlled experiment. Almost the same set of listed firms on an exchange is used before and after the introduction of electronic trading. This avoids the problem of imperfect matching of stocks in electronic and floor regimes. The differences in legal environment and other country specific factors are also not an issue with this type of analysis. Second, it also ensures that the results are not being driven by one or two outlier countries but is more general.
The results are presented in Table 1 . The six measures of the equity premium are now placed in six columns and turnover is in the seventh column. We find that between 62 to 83% of the regime shifts are associated with a reduction in the cost of equity. For instance, the expected returns measure based on dividends plus capital gains in dollars indicates that 59 of the 71 countries see a decline in the equity premium. Automation also results in a increase (decrease) in liquidity in 75% (25%) or 47 of the 63 countries as measured by the trading turnover.
[Insert Table 1 here]
We employ a non-parametric test of statistical significance of these changes. The Wilcoxon Mann-Whitney rank sum test makes no assumptions about the distribution of the underlying series.
The first step involves ordering all floor and electronic averages in a combined series and assigning ranks to each country-regime. These ranks are then are summed separately for floor and electronic samples. The test statistic U is the higher of the two sums. Under the null hypothesis of no change, the expected value is E(U) = n*(n+1)/4, its standard deviation σ U is the square root of n*(n+1)*(2n+1)/24 and {U -E(U)}/ σ U is distributed approximately normally N(0,1). Z values, thus obtained, indicate that changes in four of the six expected return measures and changes in turnover are statistically significant at 1% level and changes in dividend are significant at nearly 10% level.
Among the countries that experience reduction in dividend yield, 81% also saw an increase in turnover. Specifically, dividend yields dropped in 38 countries of the 53 countries. Turnover data is missing for two of these 38 countries. Eighty-one percent or 29 of the remaining 36 countries had in increase in trading turnover. The correlation between the two variables is a negative -8%. Similarly, among the countries that experience reduction in dividends plus capital gains, 74% saw an increase in turnover. Thus, it appears that cost-reduction and liquidity improvement go hand in hand.
E. Regression Analysis
In this section, we conduct a regression analysis that controls for factors that have been shown in the past studies to account for the differences in equity returns across countries. We use the three measures of expected returns as dependent variables in three separate regressions. The regression equation is as follows:
where return it is either dividend yield, dividend plus growth, or excess-over-T-bill returns from stock market i in month t, world t is the return from the MSCI world market index in month t, electronic it is an indicator variable that captures the trading mechanism. It takes the value 0 before the introduction of automated electronic trading markets (this is the floor trading regime) and the value 1 after a stock exchange switches to electronic platform. The results of this analysis are shown in Table 2 , which reports the estimates for regression equation (2). The coefficient on electronic trading is negative and statistically significant at 5% level for all measures of expected returns, although only three measures are reported for brevity. This suggests that the advent of electronic trading is associated with a reduction in the cost of equity.
Electronic has a coefficient of -0.0007 for dividend yields, -0.0019 for dividend growth model and -0.0052 with excess return measure as dependent variable. These estimates support the first hypothesis in the paper and imply a reduction in cost of equity the estimates for which range from 0.90% to 6.19% per annum. Electronic dummy has a statistically significant positive coefficient of 0.0238 in the turnover regression, which signifies substantial improvement in liquidity.
The coefficients on control variables generally have the expected signs. The coefficient on World market returns is insignificant for dividend models but positive and highly significant for excess return regression. Cost of equity is lower in bigger markets as indicated by the negative coefficients on market capitalization. Enforcement of insider trading laws has negative coefficients which is also statistically significant for the dividend growth model. Results for market liberalization 12 Liberalization refers to a process by which a government lifts barriers to capital flows and opens its stock markets to foreign investors. Stulz (1999) proposes that liberalization reduces cost of equity because of improved risk-sharing and improved corporate governance. Bekaert and Harvey (2000) and Henry (2000) empirically confirm that liberalization reduces the cost of equity. We obtain official liberalization dates from Table I in Bekaert and Harvey (2000) . 13 Integration is defined as follows: Integrate it = (Export it + Import it ) / GDP it . This measure has been used in several papers such as Bekaert and Harvey (1995) and Bhattacharya and Daouk (2002) .
are mixed with negative coefficient in dividend equation and positive in dividend growth model equation. 14 We conduct some additional analysis to see if the impact of electronic trading is different in developed and emerging markets. The level of gross returns and excess returns is lower in developed markets compared to that in emerging markets. Therefore, we expect that the cost reduction in developed market will also be of a lower magnitude. This indeed is the case. In Table 3, we introduce interaction between electronic trading and level of economic development. The variable "electronic * developed" is set to 1 for all exchange-months when electronic trading is in place and market is of developed type. It is set to zero if either condition is not met. The other interaction variable "electronic * emerging" is analogously assigned values for emerging markets.
Many countries in the emerging markets started their capital market within the sample period. This could mean that the level risk, which is initially high, can decline with maturity. We add a time-trend variable in Panel B to control for this possibility. Electronic trading is associated with lower cost of equity especially in emerging markets where both absolute and proportional magnitude of cost reduction is larger to those in developed markets.
The analysis in this sub-section confirms the findings of the univariate comparisons discussed in sub-section B. The multivariate regressions attempt to control for differences in the level of world market returns, insider-trading-law-enforcement, economic liberalization, market size, economic development, economic integration with world, economic growth rate, and time-trend.
After controlling for all these differences, this section shows that electronic trading is associated with lower cost of equity, particularly in emerging markets. In the next section we show that this result holds true even after allowing for a world market risk factor and time-variation in betas.
F. A conditional international asset-pricing model
14 Enforcement and liberalization are not consistently significant in the full sample or the sample centered around electronic trading. However, they do turn out to be significant when samples centered around insider law enforcement dates and liberalization date respectively are used.
So far we have shown that the long-term equity premium is different in floor and electronic regimes. It may be argued that the differences occur due to time-variation in the market risk in those periods. In this section, we investigate this possibility by using an international capital asset pricing model (ICAPM) that takes into account the changing exposure to world market risk and domestic market risk 15 . The model allows for time variation in both betas. We used a simplified version of the international asset pricing model of Bekaert and Harvey (1995) shown below:
(return it -r ft )= α 0 + φλ cov h iwt + (1-φ)λ var h it +e it (3) where return it is the monthly dollar return of the stock market index of country i at time t, r ft is the monthly return of the one month US T-Bill at time t, α 0 is a constant to be estimated, φ is a measure of the level of integration of country with the world market, λ cov is the price of the covariance (with world index) risk to be estimated, h iwt is the conditional covariance of the monthly return of the stock market index of country i with the monthly return of the world index at time t, λ var is the price of own country variance risk to be estimated (which we are restricting to be the same across all countries), h it is the conditional variance of monthly return on the stock market index of country i at time t, and e it is the residual error term. The independent variables in equation (3)-conditional covariance h iwt and conditional variance h it -are separately estimated pair-wise for each country i and world pair from the multivariate ARCH model 16 specified below:
(return it -r ft ) = c 1 + ε it , (world t -r ft ) = c 2 + ε wt , 15 We use both a domestic market factor and a world market factor because the past literature has shown that both of these have some merit in explaining the expected returns. See, for example, Harvey and Zhou (1993) and Harvey (1995) 16 The ARCH model described in equation (3) was first introduced by Bollerslev, Engle, and Wooldrige (1988) . As in Engle, Lilien, and Robins (1987) . the weights of the lagged residual vectors are taken to be ½, 1/3, and 1/6, respectively. h iwt = b 3 + a 3 ( 1 / 2 ε it-1 ε wt-1 + 1 / 3 ε it-2 ε wt-2 + 1 / 6 ε it-3 ε wt-3 ),
where world t is the dollar monthly return of the world market index at time t, ε it-j is the innovation in monthly return of the stock market of country i at time t-j, j ∈ {0,1,2,3}, ε wt-j is the innovation in monthly return of the world market index at time t-j, j ∈ {0,1,2,3}, and h wt is the conditional variance of monthly return of the world market index at time t.
The measure for level of integration of the markets of country i with the world markets at time t, φ it , is defined as follows: This measure essentially captures the dependence of an economy (measured by gross domestic product (gdp)) on exports and imports. φ it can take values between 0 and 1. When its value is zero we assume that the country's financial markets are completely segmented and when its value is one we assume that the markets are fully integrated with the rest of the world. Bakaert and Harvey (1997) find that increases in this ratio are associated with increased importance of world risk factors relative to local risk factors for the returns generation process. As a robustness check we also restrict the value of φ it to 0.5 thus giving equal importance to the world index and domestic index. This restriction does not change the results in any significant way.
The results for this international asset-pricing model are given in Table 4 (6) where e it is the residual from international asset pricing equation (3); electronic it , enforce it , liberal it , mcap it , develop i , and trend it retain their definition from sub-section B.
Panel A of Table 4 that the drop in the equity premium is much sharper for emerging markets (0.81%) than for developed markets (0.15%). This is true even on proportional terms. The average dollar returns before introduction of electronic trading were 1.39% in developed markets and 2.14% in emerging markets.
G. Robustness of results
We have used both gross and excess returns and both full sample and sub-sample for all analyses through out the paper and find consistent results for all combinations. Nevertheless, we carry out additional robustness checks in this section. The summary of this additional analysis is provided below.
First we drop the biggest Internet boom and bust period from January 1999 to August 2001 from the sample and re-run all tests. The results are even stronger for the remaining sample of 10,118 exchange months. For instance, unconditional annualized reduction in expected returns for this truncated sample is 0.08% using dividend yield compared to 0.04% per month for full sample in Figure 2 . Similarly, in the regression with excess returns (in dollars) as dependent variable the coefficient on electronic becomes more negative from -0.0052 to -0.0059 and also increases in statistical significance. In the ICAPM framework, the coefficient on electronic trading in residuals regression reduces in absolute value from -0.0046 in Table 4 to -0.0032 with the reduced sample;
but it remains negative and statistically significant.
Second, we allow for some transition period required for popularization of electronic trading. This is accomplished by ignoring a period of 1 year (and then 2 years) in the sample immediately following the introduction of electronic trading. Once again, deleting one year from the sample to allow for popularity of electronic system results in an unconditional reduction in cost of equity by 0.11% per month using dividend growth model; regression coefficient on electronic trading dummy in excess return regression remains negative at -0.0039; and ICAPM coefficient is -0.0032 and is significant at 5.69% level. Results are similar if we allow 2 years for electronic systems to gain popularity.
Third, we have already excluded the periods of excessive currency devaluation 17 from the sample. Inclusion of such periods in the analysis only strengthens the result; dividend growth model's expected returns drop by -0.11%, regression coefficient is -0.0062, and I-CAPM coefficient is -0.0056 and highly significant.
Fourth, we include a trend variable as an independent variable in the regression equation (2) with gross/ excess returns as dependent variable to account for the possibility that returns might be undergoing a downward trend over the years. The coefficient for electronic is still significant and the coefficient on the trend variable is not statistically significant, which rules out the possibility of downward trend driving the results.
Fifth, it is conceivable that stock exchanges introduce electronic trading after stock market booms and lower returns observed in electronic trading periods reflect a long term reversal of returns. We dated the stock market peaks in each country to shed light on this alternative explanation. We test this and find that stock markets in 42 out of the 71 countries experienced their insample peaks well after the introduction of automated trading. On average the market peak was achieved 6 years after automation. This means that automation was not followed by long term reversals in stock prices. Rather, the markets were still growing, albeit, at a slower pace because the equity premium declined, as shown earlier. Similarly, for the remaining 29 countries which had their stock market peaks in the floor trading regime, this peak was attained almost 3 years before automation on average and more than 13 years ago in some cases. Thus for these remaining markets, the long term reversals, if any, affected both the floor trading period returns and the electronic trading period returns.
H. Liquidity
These liquidity improvement results are consistent with the vast market-microstructure literature that provides evidence of reduction in spreads following automation of stock trading. De Jong, et al. (1995) , Frino and McCorry (1995) , Blennerhasset and Bowman (1998) , and Jain (2001) are a few examples. Domowitz and Steil (1999) give an excellent summary of this literature for specific markets such as the U.S.A., Britain, France, Germany, Singapore, New Zealand, Australia, and India. Time series of closing spreads data for 6 exchanges are also available from Datastream
International. These are Portugal, Spain, Italy, Switzerland, UK, and France. We examined the average quoted bid-ask spread two years before and two years after automation for the largest stocks on these exchanges. For all 6 exchanges, spreads drop significantly after the introduction of electronic trading. For instance spreads in Spain fall from 0.33% in floor trading to 0.23% after automation. In Switzerland spreads of 0.12% in electronic regime are half of those in floor trading.
17 Those months when a country's currency devalued by over 50% were initially dropped from the analysis and included here as a robustness check. There were 6 such months out of 12,229 exchange-months.
On average the spreads fall by 39% compared to their floor trading level. Apart from retail trading costs, the institutional trading costs have also declined over time around the World as documented in Chiyachantana, Jain, Jiang, and Wood (2003) .
IV.
Is there a positive price reaction when stocks move from floor to electronic?
In this section we examine the short-term returns around the introduction of electronic trading to test the hypothesis that when stocks move from floor to electronic trading, they will have a positive short-run price reaction. We have assembled the dates of announcement of the plan to switch to electronic trading and dates of abolition of floor trading in addition to the actual introduction of electronic trading on 69 exchanges. The price response to automation might start from the date of announcement of such a switch. The average gap between announcement of the switch and actual introduction of electronic trading is 21 months. In Figure 3 we chart the month-bymonth cumulative excess-over-world returns for a period from 24 months before the introduction of electronic exchange to 24 months after this date. We do the same thing for announcement dates. The price reaction in the implementation month is positive 1.20% but is milder than the announcement month reaction of 7.87%. The cumulative excess over world return (CAR) is 10.66% and 2.73% from six months before to one month after the date of announcement and implementation respectively. Benchmarked against their levels 24-months before announcement, cumulative returns are an impressive 24%. The stock market indices decline from their top levels after announcement of automation but the cumulative excess returns even after two years of announcements are over 15%.
The results are consistent with the second hypothesis in the paper that automation produces positive price reaction. It is possible to study the short-term announcement effect of the switch more precisely by gathering additional daily data on returns. However, we leave this task for future research.
The magnitude of price reaction (7.87%) to announcement is comparable to the results in several papers that study price discounts due to illiquidity. Amihud, Mendelson, and Lauterbach (1997) find a 5.5% average cumulative abnormal return on 120 stocks that transfer from a call market to a continuous market on the Tel Aviv Stock Exchange. Muscarella and Piwowar, (2001) find that firms switching from single price-fixing system to continuous trading system on the Paris
Bourse experience a positive cumulative abnormal return of 5.4%. In their sample, the exchange switched some firms from the more liquid continuous trading back to the less liquid single price fixing and such firm had a negative cumulative abnormal return of -5%. Thus, the market recognizes the benefits of higher liquidity and stock market valuations improve when electronic trading is introduced.
V. Conclusion
This study finds that automation of trading on a stock exchange has a long-term impact on listed firms' cost of equity. Previous studies had shown that electronic trading improves a stock's liquidity and reduces investors' trading costs. This paper confirms that finding and integrates it with another stream of literature that examines the effect of liquidity and information on the equity premium.
After controlling for differences in market size, financial liberalization, enforcement of insider trading laws, level of economic development, and level of world market returns, time trend in returns, and time-varying betas and risk factors; this study finds that the introduction of electronic trading lowers the cost of equity for listed firms. The decline in cost of equity is 0.07% in dividend yields, 0.19% per month according to dividend growth model and 0.46% per month according to international capital asset pricing model. The reduction in excess returns is more pronounced in emerging markets (0.81%) than in developed markets (0.15%). The cost-reduction result holds qualitatively even when the analysis is restricted to certain sub-periods, Internet boom and bust period is excluded, or a transition period is allowed for popularity of electronic exchanges.
Nevertheless, we do not intend to over-emphasize the point estimates of reductions in cost of capital due to significant cross country differences. Instead, the most striking take-home result is that eighty-three percent of the regime shifts (59 of 71 exchanges) are associated with a reduction in the cost of equity and seventy-five percent of the switches are associated with an improvement in liquidity. By performing an exchange-by-exchange analysis using the same stocks for electronic and floor trading regimes, this study also avoids the problems associated with imperfect matching of stocks.
In addition to the reduced cost of equity, the introduction of electronic trading is associated with a positive price reaction of 7.87% in listed stocks around the date of the switch. Liquidity also improves dramatically after automation. These patterns support the notion that electronic markets improve the liquidity, informativeness, and valuation of listed stocks, which collectively help reduce the cost of equity.
As usual, the findings have to be interpreted keeping in mind the limitations of any large international study with such a broad scope. The main focus of this study is fully automatic execution of trading. So the exchange design after the event is clearly defined. However, the term floor-trading is used to represent the market design before the switch and is somewhat symbolic in nature as it includes different versions and levels of trading with at least some manual interference.
Future research can explore whether some manual systems are associated with lower capital costs than other manual systems. where return it is the monthly dollar return of the stock market index of country i at time t, r ft is the monthly return of the one month US T-Bill at time t, α 0 is a constant to be estimated, φ is a measure of the level of integration of country with the world market, λ cov is the price of the covariance (with world index) risk to be estimated, h iwt is the conditional covariance of the monthly return of the stock market index of country i with the monthly return of the world index at time t, λ var is the price of own country variance risk to be estimated, h it is the conditional variance of monthly return on the stock market index of country i at time t, and e it is the residual error term. The measure for level of integration of the markets of country i with the world markets at time t, φ it , is defined as follows: where world t is the dollar monthly return of the world market index at time t, ε it-j is the innovation in monthly return of the stock market of country i at time t-j, j ∈ {0,1,2,3}, ε wt-j is the innovation in monthly return of the world market index at time t-j, j ∈ {0,1,2,3}, and h wt is the conditional variance of monthly return of the world market index at time t. where e it is the residual from international asset pricing equation; Electronic is an indicator variable that signifies the introduction of electronic trading in the country, enforce becomes 1 after the date of first enforcement of insider trading laws, liberal becomes 1 after the official liberalization date, mcap is market capitalization in trillions of US dollars, developed vs. emerging market classification is based on MSCI, and trend gives the relative position of the month from the starting date in data, which is December 1969. Statistical significance of the coefficients is marked ** and * at 1% and 5% levels respectively. 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
